Supplemental Materials and methods
The composite sequence combines cores from Holes 646A and 646B. The chonostratigraphy was initially established from magnetostratigraphic and biostratigraphic datums (S1) . At the scale of the last Ma, it was defined based on the marine isotope stages (MIS) boundaries (S2) . Here we used the stack LR04 curves and age boundaries of Liesecki and Raymo (S3) to set a chronology (see Fig. S1 ). The age vs. depth curve of figure S1 suggests almost uniform sediment accumulation rates for the last 900 ka and sedimentation rates of about 7.8 cm/ka.
The sampling was done for both isotope and palynological analyses at 20-cm interval, each sample being 2-cm thick. The chronological resolution of analyses is thus about 2600 years.
Isotope measurements on Neogloboquadrina pachyderma (left-coiled) were reported in Aksu et al. (S2) . The palynological preparation and analytical procedures were Figure S2 .
The pollen of deep-sea sediments is the results of complex mechanism involving atmospheric transport over short to long distances, and hydrodynamic transport through runoff, rivers and currents. As a consequence, the vegetation sources of pollen inputs are often difficult to assess. Nonetheless, in view of the asymptotic decrease of pollen concentration with the distance of the vegetation (S7), it can be assumed that closer is the vegetation, higher are the inputs. In the present case, inputs of pollen varied by orders of magnitude. Considering that the pollen concentrations are proportional to fluxes because of almost uniform sedimentation rates (see Figure S1 ), the median values of the pollen concentrations throughout the series analyzed (90 grains cm -3 ) corresponds to fluxes of 0.7 cm -2 a -1 . In MIS 11 sediments, where pollen concentrations range up to 3200 grains cm -3 , we calculate fluxes of about 25 grains cm -2 a -1 .
Other indices of a proximal source of pollen inputs can be defined from the relative proportion of anemophilous pollen taxa having the particularity to be selectively transported by wind, such as Pinus (e.g., S8). By removing the pollen more susceptible of long distance through wind transport such as bisaccate pollen grains of coniferous trees (i.e., Pinus and also Picea), concentration reflect more narrowly inputs from proximal source. In figure S3 , bisaccate-free concentrations are illustrated together with the [(Total pollen-Pinus)/Pinus] ratio as another index of proximal inputs. The figure clearly shows 2 that MIS 5e, 11 and 13 stand out with respect to both indices and that a more proximal source-vegetation than during the present interglacial has to be involved, i.e., the surrounding lands of the Greenland.
One final aspect of pollen assemblages that deserves to be mentioned is the extremely well preserved pollen grains, notably those of Picea, in sediment of MIS 11. This also suggests a proximal source for the pollen input. Photographs were taken under transmitted light in optical microscopy and the scale bar is 20 µm.
